158 sample volumes among 1,200 and 1,700 m 3 . Before 159 the sampling, filters were cleaned by Soxhlet extrac-160 tion for 24 h with dichloromethane (DCM) and kept 161 in desiccators before and after sampling. Filters were 162 also weighted before and after the sampling using a 163 microbalance to obtain the particulate mass. After 164 sampling, filters were wrapped in aluminium foil 165 previously rinsed with hexane and stored in a freezer 166 at −20°C until analysis. 167 ) and benzo [g,h,i] perylene-d 12 ). Extracts were then concentrated in a rotary 175 evaporator followed by re-concentration under a 176 gentle stream of nitrogen, solvent exchanged into 177 hexane and cleaned using solid-liquid chromatogra-178 phy on silica gel prior to PAH analysis. A known 179 amount of p-terphenyl was added to the sample 180 previous to the analysis by gas chromatography in 181 order to calculate the deuterated PAH's recovery.
Extraction and Analyses

182
PAH quantification was performed using the The meteorological parameters of the sampling 226 place for each sampling date including temperature, 227 relative humidity, rainfall, irradiation, wind direction 228 and speed were provided by the Spanish National (Nielsen 1996) . Naples in 1994 -1997 (Cecinato et al. 1999 353 Caricchia et al. 1999 A positive significant correlation at the level of 438 99% was found between the total of PAH and the 439 relative humidity. This positive correlation was also 440 found in a previous article published by these authors 441 (Mastral et al. 2003 ) and could be due to a deposi- it was also interesting to represent the mean total PAH 483 concentrations with the wind direction (Fig. 4) Water Air Soil Pollut
491 industries close to the sampling place, suggesting in-492 fluence from the several industrial activities taking 493 place in the area. At high scale, this NE direction cor-494 responds to Catalonia, a very industrialized area, from 495 which pollutants could be coming as a function of the 496 meteorological variables. The S direction also showed 497 contribution to the total of PAH and was mainly 498 associated to a highway very close to the sampling 499 place and located in this direction.
500
The NW direction was the prevailing wind direc-501 tion, with a 36% of frequency and with low con-502 centration of PAH. Precisely, this NW direction is 503 associated to the cierzo wind, which predominates in 504 Zaragoza city. In fact, the average wind speed for the 505 NW direction was 4 m/s reaching values until 8 m/s. 506 The low PAH concentrations showed at this direction 507 seem to indicate the important role that cierzo per-508 forms in Zaragoza regarding pollution transport 509 (Mastral et al. 2003) . In this way, the cierzo acts like 510 sweeping the pollutants, avoiding in this case the 511 possible pollution, which could be originated and 512 accumulated in Zaragoza due to its location in the (Table 3) .
530
The first factor, PC1 explained 50.6% of the 531 variance with high loadings (>0.85) for Phe, An,
532
DiMePhe, 2+2/4MePhe, 1MePhe, 9MePhe, Fth and t2.1 Table 2 Pearson correlation coefficients between the individual PAH, the total PAH, the PM10 and the meteorological variables (rainfall, temperature, relative humidity, irradiation, wind velocity and wind direction) Correlation is significant at the 0.05 level (two-tailed).
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Py. According to bibliography, emissions from coal 534 combustion exhibit higher relative amounts of alkyl 535 PAH than other combustion sources (Lee et al. 1977; 536 Simo et al. 1997; Simcik et al. 1999 ). This first factor 537 is also highly loaded on Phe, Fth, Py and An, all of 538 which are predominant in coal combustion signals 539 (Harrison et al. 1996; Masclet et al. 1987) . Diesel 540 emissions also produce relatively high concentrations 541 of alkyl PAH (Nielsen 1996) . However, Factor 1 lacks 542 any significant loading on IcdP, another tracer of 543 diesel Q1 emissions (Li et al. 1993 ).
544
Other authors like Park et al. (2002) related the 545 presence of Phe, Fth, Py and An with the industrial 546 combustion of oil, incineration and biomass burning. 547 Khalili et al. (1995) and Duval and Friedlander (1981) 548 identified these four PAH as tracers for wood 549 combustion sources.
550
In this way, Factor 1 was selected to represent a 551 mixture of sources related to stationary sources 552 including combustion of fossil fuels and/or biomass 553 for generating power and industrial activities. On the 554 one hand, the combustion of fossil fuels is used in 555 power generation and iron and steel processes. In Daisey et al. 1979 1993) identified BeP and benzofluoranthenes like 582 prevalent PAH in particle-phase natural gas home 583 heating emissions.
584
According to this, Factor 2 could be mainly at-585 tributed to motor vehicles emissions, without distin-586 guishing between diesel and gasoline emissions and 587 with the contribution of natural gas home heating. 588 Considering the sampling point, it is reflected on the 589 one hand, the proximity of a highway in addition to 590 the city traffic, and on the other hand, because it is a 591 residential area where gas natural is used as resi-592 dential heating, the domestic heating as PAH pol-593 lution source.
594
The third factor, PC3 explained 8% of the variance Table 4 ) and taking 621 into account the 120 h backward air trajectories of 622 each sampling date performed at 9:00 a.m., arriving at 623 100, 500 and 1,000 m above sea level, the TOMS 624 aerosol index maps, the SeaWiFS satellite images and 625 the synoptic charts of pressure at sea level. The 626 frequency of each scenario type and the average 627 PM10 concentration were also shown in Table 4 . The more detected scenario for the dates sampled 637 in Zaragoza was the long-range transport from North
638
Africa with a frequency of 39% followed by regional 639 scenarios which predominated in the 17% of the dates. Q1. Li et al. (1993) , Kulkarni et al. (2000) and Ding et al. (1997) were cited in the text but were not found in the reference list. Q2. Please provide complete bibliographic information for Daisey et al. 1979 and Karar and Gupta 2006. 
